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Abstract not available for JP2003520253T 
Abstract of corresponding document; WO01 52903 

The present invention describes methods for introducing nucleic acids into a target cell using a transition 
metal enhancer. A mixture containing nucleic acid and a transition metal enhancer is exposed to cells. 
The nucleic acid is taken up into the interior of the cell with the aid of the transition metal enhancer. Since 
nucleic acids can encode a gene, the method can be used to replace a missing or defective gene in the 
cell. The method can also be used to deliver exogenous nucleic acids operatively coding for proteins that 
are secreted or released from target cells, thus resulting in a desired biological effect outside the cell. 
Alternatively, the methods of the present invention can be used to deliver exogenous nucleic acids into a 
target cell that are capable of regulating the expression of a predetermined endogenous gene. This can 
be accomplished by encoding the predetermined endogenous gene on the nucleic acid or by encoding 
the nucleic acid with a sequence that is the Watson-Crick complement of the mRNA corresponding to the 
endogenous gene. 



Data supplied from the esp@cenef database - Worldwide 



http://v3.espacenetxom/textdoc?DB=EPODOC&IDX-JP2003520253T&F=0 



6/13/2007 



(19)H*a»t1=/? (JP) (12> ^ ^ 1^ ^ ^ (A) (ll)»fFttlHii«»^ 

i^^2003- 520253 
(P2003-520253A) 



(43)4iaB ¥riil5^7^ 2 0(2003.7.2) 



(51) Intel' 




FI 


r-V3-r(^) 


A6 IK 48/00 




A6 1K 48/00 


4B0 24 


31/711 




31/711 


4C0 7 6 


47/02 




47/02 


4C084 


47/18 




47/18 


4C086 


A6 1P 1/00. 




A6 1P 1/00 








^^11:^ # (± 73M) fgt»M\za< 


(21)fflK»^ 


4$B2001 -552950( P2001 -552950) 


(71)UiHA i^jO-rUy^, 




(86) (22)ffieiB 


3F«13^1^19B(2001.1. 19) 




94501 *U7*;P— 7 


(85)as?itffiaiB 


^d&14^ 7 ^ 19 B (2002, 7. 19) 




(86)SI6mK#^ 


PCT/USO I/O 1803 


2061 




(87)iII8Wire*^ 


WOO 1/0 5 2903 


{nmmm <^-jv, v^^jk i^x^r. 


(87)aiB^iaB 


TJ5S13^7 ^268(2001. 7. 26) 




94803 ;*;U:7:t;l'::^7 


(31)«5fettaE5iS^ 


09/487, 089 




(32)ff*0 


^^12^ 1^19 0(2000.1. 19) 


yu-fX 4846 






*a (US) 


(72)5!W« nx-TV. X7"7r>. XX. 


(31)«5fe«l±^# 


0 9/7 6 6, 3 2 0 




94708 1l^}y*)V:zr 


(32)fi5gQ 


¥ri513^ 1^183(2001.1. 18) 






(33)tfj&«^SS 


3Ka (US) 


98 








(74)ft3aA ^3B± «rtt (^1•2«) 











(54) jaisuoRas h9>x7xi^ ht- 



(57) 



(2) 



-it^it^ HfrJii^#Jlx >/ \ >+>■- 1 ^DNA t ^^triia^^lc^Pg?Li!)#) 

. B^iffi. i^js. flTia, 1. ™. i^m. nm's. *f=i±spmr-ii:s^F 

[if^^i 0] Bfri2ifeij«!|^5A<. jffi^i^s-^. m-irtlft-^s ifi^WiS:-^. 

rt5STS#, mmp^i^^. Mrts^, igifiis-^. i^ps-^. mtf^s-^. ^jcfci; 



(3) 



m 1 iz^moy-^^o 

m 1 1 iziEiit/);^^, 

[lf*«i 5] fllBni?LtJitl*<$?JlT^'^P^'^A~$i|1005'J^7Aa)gr 
[If*)Sl 6] BlIi5llifLi!|!^A<J?l30V'r^P^^^A~i^305'J^*^A(DHU 

M^#llx>/\>tl— t frlBDNAirot ;UltX)<|t|0. 0001 :1 -titjl :0. 0001 "efeS. 

tmm. 1 iciBma):^j4o 

. 1 lcfB«t(D:^;io 

m^m 2 0 ] msi^^>it l 5 «>*fci±>r ^><b^FnfcM^^Mx>/\ 
8£^3&i», mmwrn. mm-v'Di^. fi5ii3/N>h. 

m^m2 1 ] frlH'r+>-(bL5-5)^fcli-i'^Mb^ttfc^^#Jlx>/N 

cm*«2 2] BJiiBiiafiE!^*«j§i«t?fcy. «(ri3'r;i-><bL9^*f=ii-r;f 



(4) 



Mk^*ifcM^#Mx>/\>-9— A<iSit;-|S*a>m 03 5 "J^^uMcDit^Srn^- 
>1*— /XP-trMbSIS, /NP'tf><b--y'^;U. /\P'tr>1bi3/^;U /NP<f 
><bffl. /\py>-fbT;U5-'t;A. fcJ:t;/\oy><b**';'t?AA>b«:*^J:yS 

ZnCl2v NiCl2s C0CI2, CuCl2s AICI2. fc«fci;GaCl2A^b'S-5a^«i: U S 
iR^^t-S, i»^^2 6izia«0^)4o 

[11*^ 2 8 ] H5IBIIS JSi^^^igja^T' y . BUlH-f >-(b L 9 ^ * (i-r 7|- 
>^b$*tfc^^^Jlx>/N>-tJ— 01 5 'J^;uj8Jt(7)ZnCl2~$t|2 

50 5 'j^;ujigo5Znci2-efc^. li^Jl 1 iciEmo):^jio 

><b$ttfcM^^JRx>/\>-9— A<^J§;-St|30iSstiO. 035 'J^;U;lJta)ZnCl2~*56 

.05 •j^;u;"iita)ZnCi2i?ife^, If *^ 1 iciHe©:^,^ » 

><b$*tfcil^#)lx>/\>-9— A<IS-tji^itJ(7)ij>tjO. 01 5 'Jt;UjgJt0MiCl2~$ij2 
505 'J^;Uji^<DNiCl2r'fc^. IfM 1 iciBmo):^;S„ 

[|f*J13 1] HiliB'r:d->-(bL9-5*fcli-r:!l->'lb*nfcM^#Jix>/\ 
*<MIB5§jS«*'0)m035 'J^;U,=SJt0NiGl2-'*?l6.O5 'J^;USJtCDNICl2 



(5) 



[11^)13 2] mumf^tm^m^vib''). mu^t:yitLo^^tzit<t 

SOS 'J ^ ;ujiJt(OCoCi2'efc^, If 1 i-iB^ro:^;4« 

A<|tjBBj§jaE*©m 03= 'J ^ jU;llt0CoCl2~^il6. 05 'J ^;USjta)CoCl2 
-e fe i) . 3 2 lzI2®<D:^j4 o 

505 'J^il'jiS<CCuCl2r'fe-5s 1 lCiHica):^;4o 

A<H5lBjti$*0)iKjO. 035 'J ^;U;Ut(DCuCl2~*?l6. 05 U =E;UgS(DCuCl2 

505 'J^;U^ltO)AICl2r'fe'5, li^Jl 1 lctBicG):^;io 

/»«Btri5j§j«4'0|S?jO. 01 5 'J^;UigJt<DAICl2~*?j2505 'J^;i'^Jt<7)AICl2 

[if 3 8 ] BfriHDNA36<:^^x 5 K-efc5, if i iz^WiMmo 

TVIIL ha>7K7Kx^x 'f>^»-P'f+>-K 'O^-P'f+^-a. -iiy^f 
-□^i^>-1 RA. X-/<-;i-4rvKvXA^— b\ *a»7-4f. SSft^SBBSlg 

Obaei^^tl. -^'^Ul^rT^, h^>X7;j— S^-^fliJtS^. 



(6) 



;r ><b * *ifcil^#Sx >/ N >-9— <»: ^ # tl®l*tll::^iiifilLi&!fel ^^E^ * d ^ 

C^^«4 4] msii3^t>^mm<. 1:1 N.N-[fx(2-t: Ko=^vx^ 
;U)]-N->5^;i/-N-t2,3-t*X(x h^x*/^';u^4rv) f;U]7>^-'t7A^ 

X (9 (z) -:t ^ ^ ^-Ir / -C ^U:*"^ v) -1 , 4-:? ^ > i/T 5 -•t? A 3 — v KA^ b i>» 



(7) 



[000 1] 
[0002] 

2. %m<DmM 

-<<f'%u^:hmLiyhxttzo mt^^mmmmmzm^ii^^ixtz^^^^tiim. 

hom^mts mfi^[^\zim-t^t. ^B^f-of^m^mit-nztti^xt^o t 
<Dj:otj:mmit. ^<<Dr^m(D^=f-m^. ^iz. x^^tzitxmm&^^^m^ 

[0 0 0 3] 

n^xsm.^±mztii^ximm(D^m.mLf^')'^-^zmMt^o tmmt. 
-^(jiim(fimK^vm.t.tz\mift^mt^t^o m^(o'AB.=i-'i^mi5i^o>m§^ 

[0004] 



(8) 



jMliair^K^iiji'f -S-fiSW^f^Ji^LTIi. ex vivoteJ:i;in vivoX \-=7^ 

m^^^^mzmmxt^o -is. in vivoitfg^-j&m^-cii. ^i.^m'^^m 

MflSd^-^-r-S-iA^pTB^r'fe'&o fc<t;ili. Morgans. Science 237:1476. 
1987; Gerrardb. Nat. Genet. 3:180, 1993$#gg$4^fcL^o 
[0 0 0 5] 

ex vivo^fcliin vivoig^^^•/^«E5^fl)l^•r^^lcS^ LTt, Iffllfla^K^^X^i 
V3>( r:^>rr\p.^ KDNAJ )^^A«^(fbn*<. H^>X3'i'?v3>lzi$ffl^ 

^h^<Dy;mtLx{t. *;uv't7A*jtfc.fci;xix^7 ho;Ku-v3>j!)«^if t> 

[000 6] 

Ol^rl*, Mackettb. J. Virol. 49:3. 1994lr J:or bt'3.-$Hrt^'i>, C 
©li^McKotani b. Hum. Gene Ther. 5:19. 1994i&t#^$*ifct^o 
[000 7] 



(9) 

L*^L<i:*<b. '!7'riUX h7>x:7x<7v3>itfi. ffflliay/A'^a) Bigg's "t? 

. Virol. 64:5958-5965. mO^0m^hfzl\ tzt^ii. U hP't7'f 

00f^(*, HlV0}f Al3j:^t h^iiife^^OSt^^b(c•^l^r^^Lrt^*o Shira 
mizub. Cancer Res.. 54:2069-2072. 1994. ^-It'^fz. 

[0 0 0 8] 

-X(D^^^^mmt^Zti3<X'^. Itmi^^^^^^Xh^o Feigner. P. L *J 
Ringold. G.M.. Nature 337. 387-388, 1989$#,bb^ tifct^. Z^h>(D^ 
^?^-(7)-5*>. >t|'j7KV— Al*. in vitro-ei*fLi!)i|«!liHB)ia<7) 

> ^isii-r * ti}^i^ifmthtz'j^'zf\y-j<7x ^mmt^o mm. 
mmm^w\t. mmm^tzitj:.:^ \^y-L.m\zm^r ^t'^^tzitttii^^m 
mLxmm^mmz^mt^iiho 'jJt?7'x^7va>ii. ^swi^i*, 'jy^iui^ 
i/'t7Ah^>;^:7x^;i/3>5iJ:y m^&^omomx^mit^i'^ changb 

. Focus 10:66. 1988„ LJb^L<C;b<t>. «J;K7x^ va >;i-e-l6f^ffiffl^F*i.* 

Bia^^^(*(D9^o)t^<o3!)^li. ^iia^sfi-efc^A^ ^triiigrmjiiijsis^j's ici 

[0009] 



(10) 



Tilt. Verma iS^U Somia. Nature 389:239. 1997: Wolffs. Science 247:146 
[00 10] 

r:^^i\p.v Kj DNAh7>X7x^v3>;^lcf*, in vivoT*^il^®}*^-^-r 
h^jm^^-at^tiho German bl3ft^^tifc#itm5. 837. 693^^#BB^tifcLN 

<fflt^■rf3. mm^^mmzfix-rht^^tzimmzmm^^ho zcom^. mm 

mert>. Science, 259. 1993, 1745-1749; Wangb. Proc. Nat. Acad. Sci. U.S. 
A. 90. 4157-4160. 1993: Razb, Proc. Nat. Acad. Sci. U.S.A. 91, 9519-952 
3. 1994^#BB^;h.fcl^ 
[00 1 1 ] 

xL/<7 hPHx'b— va t9lO(7) h^>x:7x^ va >j£-Cfe-5o Szoka 
. Jr. b(C<t-^^FtLfc5|^ll^$ltm4.394.448^fc.fcU:Hauser|Z#-^$tifcHm4,61 

9. 794-^$#sg$tifci^. ts'^^-^tj:Wi^tij:ifm^a)mmzmmm<j)Mn&m 

tLr©xb^ hP7Kb-v3>l*. in vivojiffl<DJS^l::f*l!Bb*ifcfilt?)!iLA^ 



(10 



Co 0 1 2] 
[0013] 

MM^fMi^iiji ^ M Lx/i-r c t (c A<li b t^tir t (c *N 

^>:iHliflah7>X7I^i/3>^^T5I^So-Cl^^»:L^o M*L<^ft>^IP$«/h® 

[00 14] 

3. m^rn^m 

[00 15] 



(12) 



t ^t^t^mmzmm fit* # ^ z <t ic j: y m6fimmz^m^^mti>o 

[0 0 16] 

}^m)s BWim-^m^. i^bk. itit. ™. fliU. ^bh. s^cd^mh. tzt 
Tilt, msks ^^fcj:i;spms t-<x(j>jfk<D±&. p^jk. ifej;t;4>Em 

l\ 

[0 0 17] 

TJU5-'i7A. fcj:i>V*/=ii**'J':?AO)m, f^M. 7X^-^fc(i^-e 
[0 0 18] 

[0 0 19] 
[0 0 2 0] 

5. mm^jimm 



(13) 



[^tmrn^mmt^o a^^i^3iia^^=«- K-rscDNA*>*i;^v adna^ca, 

PIS*tc(iPI±L3-5^-a)J;5nf3ie^(D»T>^. fetalis 7>5^-tr>Xii^£^ 

[002 1] 
Co 0 2 2] 
[0 0 2 3] 

iio^^tmmcommtmmizmmr^ztii^simt^^^o zoUzm^t l 

C*^'ilc©^^tl'5^.(7)TM*^fL^o a^<^>in vivo, ex vivoSfcfiin vitroj^^ 
[0 0 2 4] 



(14) 



"pmiz^th^mM^mmt. tztTLUGEmm. EMBL. Swiss-ProtfO.t^'S:^ 

htzmm^^-nmnti^izt^xo)'jstm<f)i&B=i-iz>ci-t^mmi^n^7<^t^z 

[0 0 2 5] 

mommmmx-it. mz. mm0^>f^<7nm^'^:3-\^^^cdm^mi^x. 

^If. Vallettet). 1989, Nucleic Acids Res. , 17:723-733: fc J: l^Yon & Fried 
. 1989. Nucleic Acids Res.. 17:4895^#^^^lfcL^, Z<DJi-&. jfef^t^P-S 

t^oizmLxi^^a 

[00 2 6] 

:^nmoij}iiz^^mmmmit. ^mtpo^-^oy^oiz. ^^Kts^^sx^ 
/s^-^j—tm^mft^t^m^miz-^tzitm-^mz-mz-t^zt^m^-r^. c 
(Dijiixit. is^fcj:i;ii^^iix>/\>-tj— mmmfi&tmm^it^mizK 

[00 2 7] 

m^mz. mtP^I-. H^l^lc. j^^lz. §*lllilrtlc, ^l^rtl-. J^TI::. BS^rt 



(15) 



vhho mz. isi}ittm^^i^ik/m^^m:i^>f^'^-^-M^^tmfA^-^x. 
-e©^. mf&t:m^^mzmmxt^zt^^-s!mxihio 

[0028] 

tJ:LNo fct^li. <^^/S^^Sx>/N>-9— 5l^!K3$ex vivoii^E^^S«;^r' 
(iJ^liCDUBfla-Cfc-Sii^. <^K/il^^)lx>/N>-9— S^i^^^^^fcliJSlS 

Lxmmiz^miri>ztt)^-5smv&^. 

[0029] 

, :^mmzmhy5mo)mmBm^mi^m\zmBnt^(r>iz^±'Diz-r^ti:i\ m 

[0030] 



(16) 



3„ ^^^*Lt^ll»S-e(i. >pf^<h<fi>^@tt1^l^(i. ^°'J^::^^K^=>-KL 

[003 1] 
[0 0 3 2] 

5.1 mmmmizmm tam^^m^^^ \ >■»- 
5.1.1 mm ti:m^^m x >/ \ lyv—omw 

mum. m^±mo^7.^-. rn^^m^. mus'tom^^wmiy^iy.^o m 
^t^. ^tzit^^ytLx^1ii(Dm^^=b-om(D^7ir>. ^fj'^y^-^-tyi 

tum^fkLxi^^. h^i^\t^tLxn^-t^t^7Li^Mo ^wim-^miz 



(17) 



[00 3 3] 

*^0^(D;i!g#Mx>/\>-9— t LTtt. mmm(Dm\\\B. ivb. vb. viib. v 

ey. INORGANIC CHEMISTRY. Harper & Row. New York. ^9B3^:pm<DZto 

a'-K(t^^a(Df-^Pu/<7(Dmi9J(cfey. ±ge5cmii^Sfla(^>millA, IVA. 
VA. fcJ;i;VIIAg6(7)t(DT?fcSo Z(DStD(D5S6(ip-^0-y^t Lr^||#lcr± 

[00 3 4] 

**>K(i. IS^^+l^t(D-^?(i^fl^*<. Egffi«:S. A®t*M, ¥S4M. 
[0 0 3 5] 

5.1.2 m^±m 



(18) 



[0 0 3 6] 

5.1.2.1 d-ZfDy<?5Lm 

zi-'^A^ -7fy. t'J:^^>. T'^^f^'i^A. ;bxi^'!7A. □v';7A, /^^v 
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-< 5^^'v*'j v;u. e^7v;u, e^'jv-iu, e^yjv^Us t°o'jv;u. =^^'^7 
'jiyji^mt^mU'^ix^o n^Li^mmi^Bxit. v^p^xptju+^u*. 5-1 

O^mX'&^o 1#lrJ?*L<liv^P^T-P7^U+;U*, ^;u*U/, xh5t 
h* P 'J ;U fc J: I: P 'J v^UT? ^ o 
[0 0 4 9] 

^^LLXm(Dm.i^^tm.tm^^*itziy<pa^^aT}l=^)l^^i>i3)[^X'^^o m 

mmWimtLxit. m^t^^^=b(r>xittsi^iiK -r, -or, -sr, -nrr, -cn, -no 

2, -C(0)R, -0(0) OR, -0(0) NRR, -C(NRR)=NR, -C(0)NR0R, -C(NRR)=N0R, -NR-C( 
0)R, -X h^V*-;U-5-r;U, -NR-SO2-R, -NR-C(0)-NRR, -NR-C(0)-0R, -/NPy 
>t$J:U-hU/\0^'F}l{tztzL. #Rlil4iLT*BJttlST*SS^iiM, (Ci- 

C2o)7;i'+;u. (C2-C2o)7JU^--/i', (C2-C2o)7;u+--/u, (C5-C20) 7"J 
(C6-C26) 7)i^± 5-201^^ p T 'J -ji^n^ifQ-ie^TJi'^ji^-^T- p r 

•J — -/Ka I k-heteroary I ) -Cife <&) A^'^lf b ti^o 



(22) 



[0 0 5 0] 

-2.4-vx-;k y:c-)V. ■rzf=f)\.. THz7> h'J 'J;u, T-tr:J-:?^;u. 7> 
h^v;u. TXiy-)V^ 'J7'j-b-;u, 'T^^-b-JU. -f^^^^ix, t/^^y-ii'^ 

(C5-C20)7"J--'^. ^Fb(-W*L<l*(C5-Cl0)7'J-;U. :gt»*L<l±:7x^ 
[005 1] 

-C20) 7 'J -;uS|J»i:St«l^ bttfciSm (C1-C20) 7;u^JU, (C2-C20) T/b-y- 

'Ov^UJtf.t'A^^lf btt'So »*LL>||J6}^S-CI±. 7)\^i3'))i'mt. (C6-C26) 
^-Jbg|J^;5< (01-020)"^ fey. *NO7'J-;Ug|l^^;6«(C5-C20)r*fc§o #l3if^L 

i^lgJSJi^SrMi. 7;u*'jjuS(±. (C6-Ci3)r'fc^. ■r<i:*3*.s 7;u*'j;u»<d 

^i'A<(C5-cio)'efci)„ 

[0 0 5 2] 

s, Ge. Se. Si, Te^j:i:(OJ: 3^£»I<DII^iM#^^b*ifc7'J— ^uSP^T?fc5 
7^Uv>. 7;U-9-> h U 7;ixv>K— 77Uv>K'J>, 'Ol/ 



(23) 

V'O^'?^^. 'fV^7P-7>, -fV^P-J^V. 'fV'f^K— ^U. -r V/t^XTt^-f 

>K-;u. VTtxx^-f / -fv+/'j>. 'rv5^7v*-;u, -rv^-y-y— 

tf7>. f'jyv>. eue^^. e«j 

fp-vu. ep'jv>. 4r±v^'j>. ='F/'j>. +y'jv>. +/^-ti- 

'J>, -bb/3'x>. t;1'P3'x>. ^TV/t*PUv>. ^^:7x>fcJ:i;++^ 
[0 0 5 3] 

*?«l91#T*SS$*t'i>7;u+;U-'^^P7 'J— /Kalk-heteroaryDli. ^Sis^ 
*)S^lc|^^Lfc7k^Ii^(7)lO;b<^5^P7'J -JUgp^tm^^X-btifciimT 

$J- A< (Ci-Ce) fe y s ^i^O'ST" P T 'J — ;uSj5^A^*5~20M(D^x P 7 U — ;UT' -5 
o i^lcJf^LL^IISgMT'li. 7;U+;b-'^T=-P7'J-^K±. 6~13Mr-fcS. "T 
35:t3*)s 7;U^;U> 7;U'!r^;u*fc(±7;U+-;uSP5^*<(Ci-C3)'Pifey^ '^•''^'^ 
X P 7 'J — ;ugU^A<5~10A(D'^7" P 7 'J — -/U-efe'S, 
[0 0 5 4] 

e;j-:^-h. /<>^/x-K, /N4r-9-/x-h. 7^'^7^yx-h. Kt^^/x- 
hfcJciXT^*/ x-h'Efir). vhu-h. v7/7;u+;u. /\py><b7;u^ 

juSO^^i-. x^^u. :^pt°;u. fVT^pf^k t-^^^^^u^ct*). 7;u 

— h, 7x/^vh\ -71/— p-7xy— ;i/x;u7fxt-— h> 



(24) 



J:iXfil^l'<>-tf>. v-J^arJ^^i vx:>. v-:? n^o^ i?x>. euv>, v^a 

[0 0 5 5] 

5.1.3.3 nmm 

*IIB^(D^Jil::«t':>rili&#Sx>/\>if-$ff^^-r-i)fctolc, S^^JSfc<t 
t» a)mi::)^-r -S . b 1 1 1 icf^Jnl^ii^J^iS-r S * -t? > ^ --f 

li^CL^A^. 7-tr hffit^^, y>^^>'(b!fe. t^^. \iit^. St^^. Tt^'^ 
Sligs i^K^. -^^PAK^, S^PAK^, v7><t#l> v7>^^. -fVvT 

tKPffieS^i®. 37;u:t-P7n'!7KiS. :7iPv7><b!|«5, ^^f-ffit^^. j^^ 

t°p'j>^^. -tu>^^. -tiy^im. "T^mi^. xxm^ 
. esK^. sessile. ^;i-v7>^m. ^^>^js, '$'>yxT>K^ 

[0 0 5 6] 
5.1.4 il^#)lx>/\>-»- gi| 

*^0.fl<D:^;4lCtitoTffltM#§il^#ISx>/\>+)— t LT(±. IS^^ti^t 

0r'(^^^L^)!)^^ 5^^zi/\';u h(ll)> ^^b=iA;n-(l l). Sl^bny-v^i. h (ill), ffi 
58K3/^;uh. 'J>i^=i/^^UK(lll), ^<b=i/<>UH(il), i£<b=i/^ju h(lll). 
M^3/<;uh(ll), i^^^^PA(ll), mm<POM\\\). a<b^PA(lll), mil 
^7PA(ll), y"jit<7 0A{\\\). K^b^pA(ll), -i^^b^PA, mit<7oM 
III). ffieS^-^^PAdll). eii^<7PA(ll)-fc*fD!|^!l, mk<?aA(\l\). 
PA(III), '\++>->^^PA(lli), ^ig^b^OA. S'J>^^PA(III). m 

ib^(i), K^b^di), ^<b^(ii). mm.m\). ^^b^(i). li^b^(i). ^m.m 
(II), ^^b^di). ifi^b^cii), 3'^\m{.\\). K^b^(ii), mmm{\\)n^xs- 



(25) 



(II). ^mmiw). Kv^*>K^(ii). mtHikmiw). mi^itmiw). /n'^us^^ 

(II). $m^i^^>:b*>(ll). m.m-^yiiyi\\). ^^bT>**>. ^<bv>:b*> 
. -^<b7>*->. H^^b7>**>. >7x>Kv>**>(ll). 4^^y'>:^*>(ll) 

. ffi^v>**>(ii). v^':7^^>**>(ii), -mit^yi3>. -mit^>is> 

. =^<b7>**>> •tS<bT>**>. 'j>KT>**>(lll). fP'J>K7>** 
XII). '>l>i?v>**>(lll). ^3?SU>^7>**>(II). ^?Sl7>**>( 
II). I^^^(ll). ^EW^fSdll). a^bSt(ll). m^^(ll). ^Kt*(IM). 
a^^dl). t^gt^dl). ^^b^(ll). ^^b^dil). P^^dll). ':*Jffi'J>^ 

^dii). ts^iftdii). m^fkmw). t Kosfis^isfedii). m^b^dOs ^ 

Hbfi^(iii). ^<bl*(ii). ^<blt(iii). 3'!7<tf*(li). a-^y^bU^dli). T-b^ 
h>K--v^^u. %\t-v'T}\'. 0£Bf--y^;u. ^fc-'y^r^u. vTXb 
-':/^;u. -a<b--v^;u. -^1b-'y^;u. v^U'f >K-'y<r;u. •7'y^b- 

iife(D^^S^(0-'y'tr;uig. ^-Iba/^^uh. :7->'ib3/^;uh. M^/^iUh. 

h. K-(ba/\*;uh. TKi^^bn/'C^uh. ^<b3/s*JUKll). ifiiba/guhdl). i& 
^=]/\;uh. 5^^=i/'Cyuh(li)7^7KfQ!fei. ^^bffirp^ 1^^*18. ^^bffira. 

ffiia. ':7x>stsrp\ 7'^y'(bsrn\ TK^^bffiis. a't^ibsrpV mtm 

[0057] 

{tTO. -^^x^-fccfciZ/SfciiSgi. -•y'tr;u. =3/\;H>. Tyus--^ 



(26) 



[00 5 8] 

izttf^Li^mmmmvit. m^^m^y/\>-^-it. znci2. Nici2, coci2. cuc 

l2. AICl2*fc(i6aCl2-efc§„ * bl-W* L < li. ^^#gx>/\>-9- 

[0 0 5 9] 

mm^. -^pAi^ffiis. ffi^^pA. s^PAKffiis. ^x^^ffiis, 
7-:/jbffirB\ ^ffi?ffirp\ <fj\^=i>mmt8. <f'):=i-)\^mmi& 
rp\ ss^sis. 5^MtS7^7Kifl!^. 5SKsra=7Kft]i^. t<p^>m^f^. ti^^ 

x>'-;ux;u.t^>ffilffirp\ 3fpe:*-r/KffilS, 3^p eu>t*x(v^:*-*;u/^5 

:7;U^p;nH7ilSt&. K'j:7;U3t-P;<^>X;U7t^>MriJ, teJ:t;-€-(Dx>/\> 
■9— T'fei), 

[0 0 6 0] 

[006 1] 

5.2 mmmmiz^mu/<'uyT- 

[00 6 2] 



(27) 



ES) . N-2[2-7-b h7 5 K]-2-'r 5 / "i^^CADA) , 2-T 5 / -2-^ ^;U-2. 3-Zfa 

/^>v;i— ;k 2-T5/-2-/5^;u-i-:^p/<y-;u. 3-7 = y-i-:^o/^>^;u 
7^>Sls 2-7 5/-2-^5^;b-l-^o/V-^l/, 3-[(1.1-v^5^;U-2-t KP^i^ 
x5^;u)7S/]-2-t Kp^v:^o/^>x;U7H>^(AMS0). N.N-t*7.[2-t Kp4p 

«>X5^;U]-2-T5y x^>X^U7t^>il(BES). N.N-ex[2-t KP+*>X^;U]^f 
U vXBICINE). ex[2-t KP^vx^^Ul-fS/ h'JX-Ct KP^i>^^;H 
^|>(BIS-TRIS). 1.3-t*X[ h'JX(t Kp + v>'^;U)-/5^;UT5/]3^P/< 
XBIS-TRIS PROPANE). 4-[S/^ P'Ni^rv^UT £ / 3-1-3^^^ >XJl.7^>K(CABS) 

. 3-['>'j;p^i^'>;uT5/]-i-:^p/^>x;U7t?>K(CAPS), 3-[e^^P'^^\=-i/;u 

T5y]-2-t KP+v-1-7fP/^>X;UJh>K(CAPS0). 2-[N-v^;p^^v^U7 
S/]x^ >x;U7tx>K(CHES). 3-[N.N-ex(2-t KP+i/X^;U)T5 /3-2-t 
Kp^v3^p/<>x;U7^>^(DIPS0). N-[2-t KP^v-x5^;u]-t*^^v>-N 
• -[3-::^P/'?>x;U7fx>^](HEPPS). N-[2-t h*P+vx^;u]e^7v>-N' -[ 
4-:f^>7.^b;fv>K](HEPBS). N-[2-t Kp^vx^;u] t'^^ v>-N' -[2-x^ 
>XJU7h>»3(HEPES). M-[2-t KP4rvx^;u3f^^v>-H' -[2-t Kp^v 
:fp/^>X^U?^>K3(HEPPS0), S^i'-Z-Zk 2-[N-=E;U7^'j /3x^i >x;U7tx 
>M(MES). 4-[N-^;i/;^U>'33^^>X;U7t-x>g|(M0BS). 3-[N-^;U7t^ u ^ J:^p 
/^>x;u;n>K(MOPS), 3-[N-^;i/7t^'jy3-2-t KP^v3''p/^>x;U7N>gf(M0 
PSO). e^^v>-N.N' -t*X[2-x^«>x;U7t-x>^3 (PIPES), t'^^v^-N.N' 

-t*x[2-t Ko+'>:^p/^>x;U7|>>il3(POPSO), N-h'J7.[t Kp+v>^;u3 



(28) 

3-T5/:^□/<>x;^7^^>K(TAPS). 3-tN-h'j;^(t Kp^'»^;u)^5^;ut 

5y]-2-t Kp^v^P/'?>:=^^U7^>^(TAPS0). h'jx^y— ;UT5>aEA). 
N- h X [ t K p + V ^^i'] ^ 5^;i'-2-7 5 y X >x;u;t^ >^ (TES) . N- H g X 
[t KP+v>5^il/]>5^;K7*U vXTRICINE). h 'J y — jUT S h'JX[ 
t KP+v^^^WTSZ-jt^XTRIZMAXD'j^iltg. i^K^, ^x>K^, /f^ 

[0 0 6 3] 
[0064] 

T'(*. /<-y:?T-a)pH(±*ii4.o~$ti9.orBHcfci,o L^o^-9$brc»*L<ii, pH 

(±ii5^5.5~8. SfallCfc^o 
[0 0 6 5] 

5.3 ^ig^iii^^Mx>/\>-»-»(p^^iwjfc>r-r^g^^gx>/N>-»-(pa: 



(29) 



[0 0 6 6] 

■9— ;-g^1^(7)^^^Px>/\>+>— iiJSli. ig^!^A<i«{*-efe^ii^. mOImM 
~250mM<Z>^HX'fcor J:L\ «i:y»^L<(i. ;g^1^!ia)M^#Sx>/\>+>— 
0aSMO.1inM~mOraMT-ife^o ;I^!^*^:$JSf£lit»*-e(fe-S^^I*, S^fiE 
Lfc?1^1*|(DM^^Sx>/\>-9— <DJiJ£li|?l0.01inM~250inMT'fc'5o ^y«F* 

-So 

[0 0 6 7] 

«SS5cm-efe<5o Ia^oT. *f§Wa)M©^Sx>/N>-9— (7)1*1 icfi, 

ffl-r'S]l^#Mx>/\>-9— <D;lJtf*. 3^^fl)in vivo^iilcmbH^il^^Jl 
x>/\>-9— a);l^cfcy=tA^^fy*L^ t hif[i;"i^4' 

a)ffil8(7)Mliii!^880/ig/100inL^fcl*i^0. 135mMT*fc-5)o M^lt. Altmanb. Blood 
and Other Body Fluids, Federation of American Societies for Expert menta 
I Bioiogy#!!§. A^A^-S^gli. ;*:fgP^(0^^/^^^Jlx>y\>-t*— jg^4$!)t*i 

(3e&^^f^i^^ax>/\>-9— y =tA><j:y fgt^o 

{ O 0 6 8] 

5.3.2 ^^t^^m<DS. 



(30) 

HiSHgl-JtA-r-S^Krogli. -^lz$^1//g~200ing. »^ L < 1**^100 //g~100 

mg. J:y»$L<li5ii^]500A«g~50mg. mtn^L <ltmOmgX'^^o M^it. t 
hCDliil!a(3;'iA-r'S)^^^(7)S(is ^^ij^l^S^Il //g~750nig. L < liifitlSOO// g~5 
OOmg. J;y»*L< Iil^l0mg~200nig. L < (i|i^j40mg-efc^, t 

hlci3lt-g)iie^-j&«i(cW3a)JS^K<Dg(D*?J100-200i§T'ife-5 t btir l^ 
[0069] 

5.3.3 t9L^i-^±^yt->mm(D& 

in vitro h7>x:7x^va>lc4t(z*^•CfcSZiA<^/)^o■CL^'S. 
[0070] 

[00 7 1] 

mmfS.'A^^timnm^^. ^fci* ( i i i) a>5 (o* >ttflgMjg^i?!j^#t; 



(31) 



tmi^h^o iJ^tl^mmmitLXlt. 1:1 N.N-[fX(2-t KP + vX5^ 
;u)]-N->5^;u-N-[2. 3-t*X (ir h^^*/ 'f ^U^^v) t°;U]7>^-'!7A':7 
P'J KfcJ:i;N.N.N' .N' .-7- ^^)\^.H' -fX(2-t Ka+vX5^;u)-2. 3 
- t*X (9 (z) -t<7^'f-by>( iV^^^y) -1 , 4-^^i > vT 5 - -^7 A 3 - V K A<^lf 
b*ti)o Si)(D*5^:t>14l!BKt LriiThe Lipid Handbook, Gunstone. Harwood. 
and Padley(eds.). Second Edition, July 1994. CRC Press^f if 

[0 0 7 2] 

S-r'5'JjKV-A<Dfit*^:i->i±flia : DNA'J >S?a)mi5iti: l^5^KT*^S■r 
■5ta)tfc'5o <5ln^W<C^^i*<tLTfi, m?5tb0.5, 0.75. 1. Ofc J:i;2. 0^:^ 

0.01~12(7)^HT?a5S„ ^t>(-$?^L<(i. Z(DfliM:DNA'J>Kmm(iO. 1-6 
05eSr*fci)o $t>IC-l»SL<Ii. C(Z)fliM:DNA'J>^mi^ltli0.5~4(D® 

[0 0 7 3] 
[0 0 7 4] 

5.4 ^mtkin^im 
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oo^^iyt^\^^X'^^. ^^ttf^Li^mmrmvit. mmimmui^Lm^o. 

[00 7 5] 

5.4.1 mm^ii&^t LrcDDNA^-^ ^-<o^m 
m(o<<7^-\t:^mmiz'iSt'oxmmx'ti>o mmt^t^mizj^cx. ^^<Dm^ 

^-\z^tbXtJ:l^. t^t)^=bm^^M. ^'y^-miz^^ti:hmB'f-(D^MlZ 
<DXh^)m^o fc-StMi. ^<?^—^mf&(Of/A[^izmXLfd:l^^o\zm.i^L 

[0 0 7 6] 

. zhhcD^m^fizm^x. nmmu^n^^Tx^^p ^-DM^^-t^mmo 



(33) 



(DfgJ^lZj^v^JSxu^r/hli^ttffi^J-fF-C+^-'i^ttT'ife^o Curielb. Am. J. R 
espir. Cell Mol. Biol. 14:1. 1996: Germanb. ^ffMS, 837, 693##!fg. 
[00 7 7] 

It 'J Tf^' y -ARNA^ □ - Kt- ^iifS^^ ^ Z <»: 1^ J: o T C (D:*:^ 

b|giSLfcRNAtt;>t'>-lr>vA'-RNAtLr^glL. ^ >/<^M*/cl*^ 

[0078] 

DNAK/7 ^ -iz J: ^jmm^ htzikBTt^ b * C ^=RNA<DiB5iJ ^ U^^mz t J: 
RNAI^«p»gT'7>5^-b>X5g14^^LT^.J;t^, 7>5^-tr>X/j-'J =1*5? 
b:t^ K(i^MWl::JfiBSf^(DmRNA:b^^,t^#MW(ii|g^LT. ^-^LtzmmkO)^ 

^fbli. fife(DRNA^^fcJ;U'y/A0DNA<f^, mo^^ommt^tzTyi'-t^ 
xmizj^i)mf^izLXJ:l^Ztii<m>^Vih^'?. T>^-fe>XRMAA<fflti6tlT? 

y a wia^ii li 't? -r ^ a ^ l r j; < . dnak /? ^ -iz j: ^ 



(34) 



;K-5o Padmapriyaf), *titm5. 929. 226-^#!io 
[007 9] 

XRNA0^^1iWRNA-^(;)ilS^ ^jgx-r L t US LtCl^tD-e. 'J Aa);l&tt<D!f#^ 
ttli7>5^-lz>7.RNA(Dif#M1±cfey t^^t^. Chowrirab. i^^f^S. 837. 855^# 
Mo 

[0 0 8 0] 

5.4.2 mmm^Mt LTg)RNAg)ffiffl 

m^<Dmkt'*J * 7— tf i^fflt^-CEmDNA(Z)SI^A^b(Z)fe^(Cj: y 4^T-^-5o ON 
A(7>||Stt5^^-^1*|!¥:<D^II#f::^*DO)ttffi^fflt^rmM©RNAiB51J$=J-K-r'i) 
ck3lz<||^^FtL-5o f§iS*tT.-5ite^l*-fl6tv ^■(05' ^SfflCDRNATK'J^^-Hf 

3' 5l^ii(7)7K'jAmSPfcJ;j;fe¥$IISiB5>J^=3- K-r-Sil 



(35) 

^m^mii^lSmitt^^lfi^ti^o Feigner b. !|t^m5. 703. 055##!!go 
[008 1] 

[0 0 8 2] 

;U7.liRNAa)}^^^=(3^0jlfe1i«^^L. m^$ffllia4'T*^^(DiiiE^*fcttjl 
[00 8 3] 

5.4.3 ^l&t') ^'3^ ^ KfeJ:i;^Wg>W3Sj: LTCP^ffl 



(36) 



t\ t'J^^<?\^yt'^i^O>^iHi-t<DM^Ll^^^O)J$LB.tts^o Padraapriyab. 
mms. 929. 226-§-#8So 
[00 8 4] 

m ( U Tt?-;^ XS2' -^-^^ V U tK-X) S (i Z tt b <D«i<D^^<#tl|i!|a* fcl* 

r^^^WfJ" K ^^fig-r -5 Z <»: ^ -5 C i: ^ T* fc 5 9 o 
[008 5] 



(37) 



[0 0 8 6] 

5.5 <^^/il^^)lx>/\:/-»j— 

[0087] 

Hf-^Li^mmr^mxit. 7KtiO)^i<*'i^l::^Kfc J:IXM^#Sx>/\>-9— 

^T'^^-s^Sl|^sp^5fefcyi^10//L*^bSiJ^ifcfcyi^s^JloornLalcrin \ivoxm.m. 

[0 0 8 8] 

5.6.1 ^'Sf^^o^mmm 

i:(D^^i^^^mi^xm^(D'^'Sf^^mm^M^Lxi>^i\ :^Bmm'pxmi^ 

[0 0 8 9] 



(38) 



[0 0 9 0] 

i£(D^4iggSlzli^fl](Din vivo^fcliex vivoj£lci£-5S#A<#^tL'S. in viv 

o 

[00 9 1] 

fe^LNfi. ex vivo^^^fflL^r^i^^±I5lcaBma)»a&|g(DL^-r*^7^)^lc»A■r 

-So m^/S^^Sx>/\>-f^-(cll$4xfc$iiiflS^2K^lw^i^<*rt(;)^jiJ)S-^:g 
[0 0 9 2] 

m^f/A-^om^S^Wt. #SMlcl*::^p^-^— ^I^Mlcff^-eJi^tg^tifc 
[00 9 3] 



(39) 

mtzizu^^hfz^:^^ m^i^mtDthztizj: y?s£^m-ejfii;7g*(^>a^ 

rman?>. ^^^5. 837. 693^lctBit(Dj|6E<f if. l£©ffl(D^S(7)j&^l-S3tOo 

m^mfi^mmm'f-. ni^mmmmm=F. ^^^=ip--$<i^b^. l-tx/^^^ 

*;be/h->. ObitfEM^v -y^U^zf^. 'r>^'-:7xP>. h^>X^;i— 
@?^-K ^143*^^7 P 7 T-v3Pr:-$iI3StS^> llBffi3fe*«i^^ea^v 

^->T>^-T'>iT— fe's r-'f>^— 7xP>, ^::fv>. H'j::''v>. x 
b\ 7-5'^'— b\ rtS^-s =ibvXh+->. fcJ:U^'i'>x'jy hay 

[0094] 

5.6.2 m^o^mmm 

:^%miz'iit o y^mt. Fe Igner b (Omf-MB. 580. 859-^fce>: l/Sed I acek b <7)$#t^ 
m5.916, 803#(cfBitCDS#$iI^^fflt^Tl!Hiia^(Dfi>5r(DRlTMa)Ml^-v;^^^j^ 

•t?li^i:l^A^ ^3.-p>. i/ar7>ssBi!a. <f*)Tm9&is^UM.i^m9^ut'<Dm^ 

<D:^;^|C^^£oTfflL^bH■^)|li^jt. BllC|Emtfclii*ncDT:^P-^^fflL^Tfi'!z 
[0095] 



(40) 



It. zfo=E—^ i)^^ K^f t*(D^^-^=i - Kt--SiB5iJ t^ni^izm 

0;60e±^3ati:^>'^^M^=i-K-r^y/ADNA. cDNA. fcJ:i;mRNA, ilfe^^ 
0$e¥S!^ ^^Slb-r ^<Olz:^idlW)^- V - ARNA, 7 >7.RMA^ fcliDNA 

PH. MP-, *fciiiii:if^^cD^'<7'^^4Lr<fct^ mB^moiixm 
izfe(t-5jie!|^!iM<DM«i:usAi±. m^\t. -a.-p>fccfct;/*fci±Ma) 
«i(DM. i^je. 5^^b. mn^mm. mxts^u/^tcmm-r^tztbio 

[0 0 9 6] 
[0 0 9 7] 
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[00 9 8] 

o 

[00 9 9] 

5.6.3 mm--^o)mmmm 
:^%m<Dy5)i[t. i¥:mmm5. sso. ssg^fc j:t;i^5. 9i6. Qozmz^motk^m 

. mmzmt^m^(D^m^mf^izno^^^W'oztf)mp>hxi^i>o *iBM 
izxnmmt^mn<r>:f;mz'i}t-oxmi^ii>ti?>&^'t. ±u<o<ik^a>yfa- 
^^mi^xm^om^m^^m-ALx 

[0 10 0] 
[0101] 

^ijMW^izit. :^f^mizvti^mm^itm^i&(o^^it. -rx-izumLtzijOt 
mmxh^xj^i\ 

[0 10 2] 
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5i. mt. mm(omm. m^tsj;iW^tzimmti:i:(07^mm<ommiz:^^tj:m 

[0 10 3] 
[0 104] 

tzitmm{zm-r^'t(Dm(D&'^(Dyhm(Dtzit)(D7hm}iX'&^o bicE 

[0 1 0 5] 

[0 10 6] 

5.6.4 mm^o)mmmm 

:^mmo:f3mmm^i¥^m^nf^5. sso. 859^ as j:t;i^5. 91 e. 803^\ztimo>^ 
^s&m^mi^xmBmmom^ommonm^^mtitzifiiz^mxt^o *w 
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[0 10 7] 

il/ili^^Jix>/\>+>— ;l^i|^3(Dfci6lztt. German biz J: oTM^^t-S^-^ 
[0 10 8] 

'J>?:^^ a- K■r-5iB5lJi:al«gL^#'5^^•C^g^^*l■Cl^«.o J: < fi. 
[0 10 9] 

(r>mm^^tiit^fzi!b0't(Di&a)yjmzvt':>xTy\z-( LT<feL^„ aii^RT^^fit 
a>5?(Diiffli!a(Dj^iiE, ^<b. mm^mm. m^is^xs/^tzimm-r 

[0 110] 

^fiH4^>/^^^-e&-5^^tfey. mmmmzj^oxsk^. nmm^tzitmm 
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mmttiht(Dtdii:(j)ijimti:mm(D7^m\z:^m\i^m^.t^o «£r>r. mm/m 

, 7i^y v>xT5^— if. ^b^Uvh-^. T;U^±— if. 7x-;U7^->T 
>^^T'J7— if. ;f-^'>^'— :7xP>. ^:^v>. h'j:^v>. x^x^ — 
if. ^-i^^-if. rtS-7-> 3bi/Xh4r->. fccfclX'OX'J^lSlttTt^^l/*^!!^ 

[0111] 

bi3. xm<Dibi>mumi^(D^^fi^umm(otzMi^mmzfPiiii^ 

[0 112] 
[0 113] 
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5.6.5 ^<r>ma)mWi^ :^^(P^igii^ 

^ft^A<. ?LM, ?=I^Bi. I^ffit, J^)*. ffFBg. Biii. WU. lUt. 
[0 114] 

ay^^imsm^'^^n^o \.is^\^Wh. ^(^*LL^||^6^^5^T'(i. ^^^^ 

[0 115] 

5.7 ^^/ili^^j»X>/N>-»j— ;-^;-i^(D^#iii8S 

8g*i!R(**l6W©:;^;* Iw-H^^ ipjg LT 1 a C t A«5J•*^ST' 3 o *flB^ 

fe-BUM^^T'li. <^^/ili^#lix>/\>-<:^— ;l^!^^0!l^|f. River 
at). Proc. Natl. Acad. Sci. U.S.A. 96:8657. 1999fcJ:l//*yi:l*McCluskief> 
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, Mol. Med. 5:287. 19993!)^b#3&^^^i>:^^^fflL^TSS^I^1S#Lr S£ 
oT. ig^^^Bennertb. J. Med. Chem. 40:4069. 

1997fcJ:i;/*fc(iMeyerb. Gene. Ther. 2:450, 1995(^<^ oriBK^n-S 

(i. ^^if/ili^^Jlx>/\>-9— ;g^#I^McCluskieb. (^±, fc«fci;/*fcliRei 
merb. J. Pharmacol. Exp. Ther. 289:807. 1999lCj:orlHit$tLS^aA^t» 

-;l^!|^O^McCluskieb. i^±j3<fci;/*fcttWatanabeb. J- Inmunol. 163:1943 
, 1999(zJ:oTlBm^m):^;4A^b^fflLfc:^;i^fflL^TJ^rtS4LTt.fct\o 
t ^1-^<»IIJS)^llT:-(i. |g^/M^«x>/\>-9— S^i^^McCluskieb, 
fc<}:t;/*fc(iWangb. J. Clin. Invest. 95:1710, 19951c J: oriBii^FH^:^ 
^6^b«fflLfc^^^$ffl^^T»Blnl*lS4L•Ct.J:t^ $ bic*, 5 10(Z)^W® 
TM*. 1^^/^^^Jlx>/\>-9— S^il^j^McCluskieb. I^±fC52iK©a>!?CD^ 

. HHrt. Bg-v> li^ti^. ^tz\mn^^LXt<i:i\ $bict9ioa>^S6}^ 
^r-li. 1^^il^^JSx>/N>+>— S^I^^McCluskieb. l^±*fc(iKulklnb 
, J. Virol.. 71:3138, 1997(ztam$*ti):^;S$jSf5$-tJ:r^l^rtiRA(cJ: 
1$#L-CtJ:t^o <^^^i^^Jlx>/\>-9— McCluskieb. 
^fcliWangb. Vaccine 15:821. 19971c J: oTBE«*H^:^;4^®f&*1i-ClSl*J 
iS^LTtckl^o ^Fblc. ;K^/Si^#Sx>/\>-y— ;g^!^l±. Yub. J- Inve 
St. Dermatol. 112:370. m9[z^^Xtm^*i^t9L^^^'^'Mm^itxmmm 

[0 116] 

5.8 i^mm^m 

TT>3^/u. m^^mmM^. ^fci*^<Dfife©mii±fiF#^*tsg#jKr-tifi^$ 

*L ^ iciS it ^ ^ o X >/ \ ;-g^#iii;1&ti^ I* 

ntL<itMitif\iO)\^'P<OBmm. tfc(d:x7;uva>/ci:t*cD)^^T'^¥ 
SLrJ:L>. h^iMt. ^^/M^^Sx>/N>+>— ;i^#iii;$^g$t<i*#ra 
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[0 117] 

^miz%^^xi^mt<^^tsti^miiLmmT>zf}i^^tzitm^^mm.^^it. 
^(Dmm±^m^j:mRi^tzit^wj:m&ot&mzitfmtiii<Dmiki^tz\tmk^m 

[0 118] 

ftlO)JiiEiSitS#(GMP)(cS8li-r'5^a ha— ;KDffl;i^fflL\ ji#|i:^p°pg^Si 
^bSffifqjicCJS^'Jt® (section) ( rpDCAj :Title 2K j|^@fS:S:j4) izfifeoTii 

[0 119] 

6. 

6. \ mm)ii 

[0 1 2 0] 

6.1.1 u 7K-^-jte^(7)i)iijfe 

- icti^w i-jIi^ $ tifc ;u;u V 3? X ^ —if ■ j tK- -s^ -iiB=F (luc) tpCM 
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V.FOX.Luc-2 m^) ^=>:xfT>h:^llBXL-l:^;b— ail!a(Stratagene. La Jo I 
la. CA)lc$^lCh7>/^:7x^7 hL. Luria Bertani(LB)J$ifeT?^SL. ^bl- 

n. Santa Clarita. CA)(ciiLTM#mA<M'>L/tX-/^-=H';u:^^X 5 
mzo t^mttz^. K^10inM(OTris-HCIfcJ:t;imM(7)EDTA^^^-r^i§ 
jg^lcSiS-rSc :^7XSKDNA. ff-l7>^h'j3^v>iie^^^t?pBATiMG-2(i 

5 KpcMv.Fox. hmitmmo>^m^mi^xmmisj^ifm^Ltzo 

[0121] 

6.1.2 in v\yo\-^>Xy:L^i^Bym^M^i&(DmU 

[0 1 2 2] 
6.1.3 mm<r>t9i^ 

>r $1 5 > (30mg/kg) , ^ v 7 v > (6. Omg/kg) fc J: 1^7 1 :^ □ 7 v > (1 . Omg/kg) 
[0 12 3] 

at(DSprague-Dawley7'y h (260-280g) ^«liMHfr©^rBli^:t^ itfcc i^^^S-^ 

(1*3 go. 005-0^) TJ^-a.— U^a^L. 3rll©i4S 
icS^Lfco ^);L^-e. T hoe>(0.5mg/kg)^iKT^-^L, 8^^lc50// I(DISS^ 

^icait, iSTJtASfclilS-^Lfco Goldfine. Nature Biotechnology 1 
5:1378. 1997#BBo 
[0 12 4] 

'}7t°^j-A/m^^mmmm^^^mi^tzmmBmx'it. 200/i i(D'j't:v-A 
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. SEAs iSTJiA*fcliS4Lfc, Goldfine. Nature Biotechnology 15:1378. 

fi(D;M7K. 'j7KV-AJ§j]^(3:K N.N.N' .N'-^ h^^^^U-N.N'-t*X(2-t K 
pi|rvx^;U)-2. 3-t*X(9(z)-;i-':7;$Jx4z/-<;u;i-4^v)-1.4-:?^>vTS-'^ 
A3-vK(D0HBD):D0PE). mi^^Mx>/^>-9— . fcJ:(/3^7X 5 KDNA pCMV. 
FOX. hGH^^;jfe*n^'5C:il^J:oTlSLfco 
[0 12 5] 

^-;K5Onig/kg)0l«MrtJ£l*l3«ko-C^-y hlr«»^liSLfc. ^^(D^TIi^^ 

(D;Uv37i^— tf) f63S(=OL^Ti|aSI^T•y-b'r Lfco 

[O 1 2 6] 
6.1.5 ;Uv7x^— tf7'>-fe--< 

^M.X'^^. de Wetb. Molec. Cell Biol. 7:725, 1987c :*:BJIffl#l-IB«t*+t 
'Sfl'tzcD^^-eii. pCMV. FOX. Luc-2#^i#/^S-^a)48B#rBl^l::SSa)Sprague-Dawl 

[0127] 

PTII^^il'<fcliS^T'li. ti(OSprague-Dawley^-:; h^>!?,(DS*f<7>^TflSlc# 

LxmmLtzi}^. zfiit-y](r>mTU\z^'Dxmmt^ti^)i^\yzpji'7-izM.M 
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fl?LT?g<S7t-v^v:^—h^f^SJLfco ?g«/<'v:7r-lilO0niM(DK2P04pH7.O. ImM 
(Dv^^^j-XU-f h-^U. fcJ:i;i%a)Triton X-100^^^T?Ufc, ^mTm^^^ 
-r-S^l^lT^^v^-— HCDlOO//ia)T'J=3— h^Monolight 2010 BBg[|+ (Ana lytic 
al Luminescence Laboratories) ^fflL^r;^v7x7—tf^Sttl-Ol^r5^'*TLfc( 
detfetb. Molec. Cell Biol. 7:725. 1987)o «£or, J#^H-x^ v^-^- K©«-T 

Co 1 2 8] 

©(Dfa-if^Alc^g^-T'SCtt'et'So C<l^li. IIJ6i5iJ13<DFelgnerb. 

B5. 580. 899##M, -r'<-Ca)ll®lli-ilX*IIJ6Lfco ^TlS^fflt^^SISlTMi 

-r-So ^IS(D|4^ (n=4) (DiSm^¥l^LT. JiiT(Dai~8lcIBit-r-2), 
[0 1 2 9] 

6.1.6 •7'^7.m\ziin^mk^m±mi(j>%^\n^^ 

i|(Z)BALB/c-7':;X (^^<D#lll(**#*^i:LV Charles River Laboratories: 2 
0-21g) ^ h7>x:7x<7va>l|g^lwffll>fc„ ■r'<r(DgSW«ft1S(Dfcto(c^ 

fcv^XCOM^tjJJPj^Lfco iigMa)T<7)1-3mt^rBll::}f >5^(D30y 
-e?-- KJl/^fflLM:l50/i l(7)<^^/Mi^^Jix>/\>+>— ^ii^Lfco tt^© 
fctolc. M»7K4'(c3|g|:KK5§iBc(512//g(DDNA^#^f «>150a/ D^ISIULTP 

48^raif*iicm^Lfco %m/m^^v'?^fm\^. aJji^r*. o.im(D'j>k*'J'!7 

A/v:/7'T — (pH7.8). 1%a)Triton X-100. ImMdD vf^^XU-f I — S5«i:l^2 

ln^l(DEDTA$#^T'^fi>;1^^<S/^>3'7-4'■e7tx^i;:^- hL. ;i/v3?x^— tfjS 
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[0 13 0] 

6.1.7 ^ V Hg|g^fcttlffllg^(PDNA#W±J$i^<Pagtt^;-giTaA 
St(DSprague-Dawley^-y h (M260-280g) ^^mMdi^W^'k.-^-^f^o 

rPE-105^j.-:?f$»ALfc« 0.1ral(DS«?Ufc<^K/jii^^Jlx>/\>-9— 
1^!l^^lCi^:&|fil(zSfeltLfco ait(D)$?l!l(±liSa)BrSl?(7)|g?ilcJ:r5T5I^Lfco 

^(zv<^X(D«iS^i||^fco S^Bifccfct/ffFlii^lSaiL. ;l^?§^/N'v7T-4'-C'l!fe 
[0131] 

6.1.8 b hg-l7>-9" K'J ::^'>>y'yb^ 

tK 'J U 1/960 1 ;U 3^ U- H (Costar#3590) ^-Jfe^Sataft (1 x n* 37 
7 —\-\ : lOOO^lR L -t? -y-^TK 'J ^ P — : Roche#605002. fi^ffllOO/'t? x ;U) 

(4°C) 4^-e-l!ft'r>^i'<-hLfco i5t!l^T% 3fb-h^PBS-T 
S^^g7K+O.5%0Tween-2O:2OO/'t7i;U) r-2|elj5fe/^L, PBS-T+1%(DBSA (200 |/L/ 

^ttix. (100/uL/Ox/u) . T'r^a:^u--Hvx— (soorpra) ±-eMai- 

TSI^PbI'T hLfco 5lHl(DPBS-Tj5fe,^^, "JJifiii* (PBS-T+l%(DBSAlCl : 

2000#S?LfcA'=\^7K'J'>P-:>-;u:ICN#55236:100/iL/'!7x;U) ^*n:i. v^'-^P 
3''b— hvx-* — (500rpm)±T'60$J-FBl-<>^:LK- hLtc ?)iL^T?, 3^b-h 
$PBS-T-C?5|nl?5fe,^L. TMBM (Dako#S1600:100|/L/Ox;u) ^ttl^fco T'y-b 
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tz (SOFTmax. v3. 0. V7 h 't? x T ^ ffl L^ -SMo I ecu I ar Dev i ces SpectraMaxI 90) , C 
<DB#^.T-2Nfl)H2S04{»jJiJ§;-S (100// L/'!? i JU) ^iPx.. 450nM-e^St^^ffiJ U ^ 

[0 13 2] 

6.1.9 'J/-Kv-Ajg;-g(OiaS{ 

i;*ttBiMv;*- u;l--r ;U7nx-7r / -;1/T5 XDOPE) p P7t?;uA 

LT»Px.rRlTMfl)=E;UJt(D*5^;l->t4fliM:D0PE^^#fco Sl-C-eflJlal 
fe^^lc J: oT ^ □ P 7H;UA Lfco # btifc-Bt^fllM^' ^' ;UA^E^T|- 

•r-5*-C25*Cl-TlinLa)ia«*(wMSL. ;^L^-e. TKiUx-^'-J^T.-Cig^L-CX 
^/Uv3>^#fco in vitroHSIffll::!*, ZtlbCDx^^Uvg >$1mM(D*^:t- 
>1illlSj8ltt LT«i:^Lfco in vlvo||g|ffl(cli, 3mM(Z)*^;l->i4l!gMjgJg-e 

[0 13 3] 

6.1.10 mf&^m 

N I H3T3INBI1S ^ATCC (CRL1 658) A^ b L , 10%(Z) -t? vlfil/=g ^ ^t? ^ ^U'< 3 (Z> 

-c^80%=i >7';i/x> h^efcofco 

[0 13 4] 

6.1.11 ]$g$fflB5g) h^>X3^x^v3> 

NIH3T3IHBI!a^6. 1. lOgiJclBlliWJ: 5lc24't7x;KD*a«6^«:^U— hizzfly—^ 
>^Lfc. iR?|[3.i:oTii5|JS%^l^*L. $81115^0. SnKDPBS/'t^x/U-Cllel,^ 

;t^y-Ajt;-^ (1:1 N, N-[t'X(2-t KP^vx^ju)]-N-pt5^;U-N-[2.3-ex( 
■Th^7=^/'r;UPl-^v)^Pe;HT>^xrt7A':7PU K(DMDHP):DOPE) . 
W^. ti^XSzf'yXS. KDNA pCMV. FOX. Luc. 2. ^gJJjJa x.^CtlZj:o-CJ^J$L 



(53) 

«y h;KD7'J=i— h^=&'t7x;Hz*P^ (lV'l'^D'i^^ADNA/'!7xjU. n=4) . $ffl 
[0 13 5] 

6.1.12 ti^t >1tfliM/]l^#gx >/ N m^^^i^ ^ffl l^ ^ V 7 X ^ 

fi/z<7)7'y-b-f ^fflt^T^aT?^-!). de Wetb. Molec. Cell Biol. 7:725. 198 
7. *i8SBSlzffiit^*t-g)*5^/f->1tfllM/il^#Mx>/\>-9— 
fflL^fcin vitroHg^r-li. mS^t. pCMV.F0X.Luc-2M?gjiKg#<7)48^PBl^(::5t 
jg/<'y7T-^fflL\-CitjilLfc. j§<K/N*':/:7 7-(±100inM(CK2P04 pH7.0, ImMO) 
v^:*-XU-r I — fcJ:i;i%a)Triton X-100$#A/-CL^fc„ 5§<gtia)25// l(D 
7 U =1— h^Monol ight2010SSgtt(Analytical Luminescence Laboratories) ^ 
fflL\-C;Uv3'x^— t^;S14(30L^T:^^^^fLfc(de Wetb, Molec. Cell Biol. 7:7 
25. 1987)o iJtor. J§jg7t-N^v:r--ha>'&7'J=i- hA^b0^Uv:?x^— b*3t 

If, |lli6{5!l13(DFelgnerb. ^Stti^SS, 580. 899«gg, ^IS©!*®? (n=4) (D 
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[0 13 6] 

6.2 mmcommm 

[0 13 7] 

6.2.1 mtl&m\ i^it^^iY^m. h^>X7x<7 v3 >lcfeJ:l^-rDNAjS-^aQ)^ 

^tztbizmf^^'fT^tzo Z(DUm^^i7 0tz{t>lz^ DNA/iEI8;l^M-1~A-4li. tK 

') X^lyymoUm'^P^X'M^US.d):^. mit^n. *JJ:U:pCMV.F0X.Luc.23^^ 
X5 KDNA^jg^f -SCtlCcfcoriSifLf-o Jt^tffira'CDDNAlzJft^-SffiJ^Slilm 
g<DDNAlzJ^LT0.19mg(Dm<bffiro^<Dhfc¥lC^tl#Lfco lt^<7)fcto(C. DNAJ^gP.jt 

^32. 64. 96, mugtLX. in vivo h7 >X7x^ v a >jSttlCOlNrX^ 
i)--y^'Ltzo ?#^(7)DNA/ffirpMI^!^4. L < l±DNA*t!lJ§?«<D50 

//L^. 4E(7)£|(DSprague-Dawley^'y HCD£€0^TBS(^>^:^(CS4-Lfco 

<v-t'< Lfco *IIS^T?|g'<fc#«iMlfefr/»^b^btlf=J^m(D^i^^ailC:SLr 

S LTDNA/Srn';l^!^ttgl^S1±^*-rc i: $ 5^ LTL^^o bl= 

, Z0x-^l*tKoAN0DNA^-^ft<!:MS<^jl)g^ffll'^*i'li H7>X^x^v 

a > tt7!)<*# ^ ;tx ^ C <!: L T U « 
[0 13 8] 

[«1] 

jgi^ 0NA^4^ft(//g) ^<bS^ j<^yyT-m fi$^5fem^ 

A-1 32 0.9 1.6 57884 

A-2 64 1.8 3.2 145179 

A-3 96 2.7 4.8 192936 
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A-4 128 3.6 6.4 756838 

B-1 32 0 1.6 24322 

B-2 64 0 3.2 31885 

B-3 96 0 4.8 59774 

B-4 128 0 6^^ 36195 

[0 13 9] 



6.2.2 mMM2. —v^)l^it=S.M\n vivo h^>X3?x^ v3 > 

a)7K. i^it-y^)i^. fcJ;i;pCMV.F0X.Luc.27^^X5 KDN A^jS^LJSA^t)!! 

0. 3mMfcJ:t;0.9mMi: LfcS^^^ISStL, •?-fl)S^!l«!l<D50|/L(32/:/g(DDNA^#^ 
)^ai(7)Sprague-0awley^':; h(DS^(7)llT8tlcl5-^LT in vivoh7>x:7x^ 
va>;S1±lcoLNT7.^?'J-->^Lfco J±^fl)fcftf3, 50^L(D()NA/3ifS;i^ 
t)(0.9mM ii^bffira\ fcJ:t/32//g DNA)t,^'V h(7)^TfiS(3S-^ Ltco iS-^048 

^@<DSlj>!^<DI!S)b^b^#b*^fclle^0)¥^^^a2lc^L■rL^•^>■. Z(Di4®lO)igmiis 

Z 1 1 C J; o * :K fc CD t ftt (7) t (D T- ife o fc „ 
[0 14 0] 

[^2] 

tg^b-':/<r;U:fr^EMt^^bffir,J^ffiS(Din vivo h^>X7x^ yg XOttSe 



Ni 0.3 18391 

Ni 0. 9 65121 

Zn 0. 9 63842 
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[0141] 

6.2.3 mMm^ mit^M\n vivoH^>X3>x-^v3> 

Tris-HCL EDTA, ^^b^. i3J:t;DNA(pCMV.F0X.Luc.2) ^Hi^fe^Ant-SCtlcJ: 
-^rmk/miE-^^^mmiLtzo i^itmcDm&^O.m^ 0.9mM. fcJ:i;i.2mMt L 
frS^t^S^PML. ^-(Djl^t)a)50A/L(32A/ga)DNA^#^)$, 4E(DSia)Spragu 
e-Dawley^-y h<D£^<7)^Tflfl^S-^tTin vi vo h ^ >x:7 x -5? v a >;"gttlC 
oiNTX^'j— -^-^'Lfco ttgta)fctf)lc. 50/iL(DDNA/Srq';I^!^(0.9inM i^it 
ffitS. fcj:t;32//g DNA)t4E(D^'> hO^TIi^lclS-^Lfco S-^(Z)48B#FBmiC 

s^Lfc#«^lmlfe#;!)^t>^#bHfc^s^a)¥i91&S3^r^Lrl^-s. ^©tt^o)^* 

[0 14 2] 

[^3] 

^<b^^^M^^^bSro^^^M<Pin vivo h^>X7x^ va XDttgt 

^Mi^^b^^t ^^(inM)t ¥i^>§ 

Cu 0.6 17667 

Cu 0.9 42204 

Cu 1.2 17194 

Zn 0^9 5685 

t :Kg?/^^^Jix>/\>-9— J#ia[tfl^#^t-S^S^<b^ 

+ ^^K/ili^#JSx>/\>-9— 5t;•^tfl-effl^^?)*lfc^S^^b1^!l.fl);"SJ6 

[0 14 3] 

6.2.4 llSfiW ii/<;Uh^gSin vivoh^>X7x^v3> 



(57) 

(DTK, ^^b=i/<;Uh, fc^t;DNA(pCMV.F0X.Luc.2)^lli;^**a-ri»C<i:(c«fcorD 
NA/=i/'vjUh;l^!t^^iailJLy-„ it<b=i/<;Uh<7)ji^^0.3mM, fc^l/O.QmMtL 
fc;1^!|^!li&iiiiL, -e(D;g^1«!l(D50//L(32/ig(DDNA^^^)^, 4E(DS|(7)Spragu 
e-Dawley^-y h04^(DllTIS(3^-^Lr in vivo h^>X7x^ va 
OL^TX^7 'J— ->'^*Lfco lt^(DfctolC, 50/iL<D rgiglj DNA<DJi?e[(32//g D 

htit-T'S^^/Ol' l-A<in vivo-C(D h7>X7x^ va -SClt^^L 
[0 14 4] 

m4] 

ife^bJ/<;U KPin vivo h ^ >X 37 x ^ v a Xzfe § 

- 23698 
0.3 37219 
0.9 44926 

[0 14 5] 

6.2.5 mmms •^OT.miznmm^^mit^w. h^>x7x-:7v3> 

S^^JSA^vt^Xllitilcfclt-Sin vivot?(©h7>x:7x^i/a >^iSii-rSA^ 

Zirlzj: oTDNA/ffittiiE^i^^lSISLfco Z(D;l^ife|(D^^bSra^(7)S^ji)gli3. 
6inM-^fco/=o ^<7)S^tl(Dl50x/L(384//g(»0NA^#W)^, 4E(Di6(DBALB/c^ 



(58) 



-t^XCDflililcmtrtft-^"^^ - 1 (z J: in vivo h 7 >X :? I ^ V 3 >Sitlz-3 
l^X7.^'J--'><fLtzo it^(J)tzMz^ 150//L<ODNA?g?a[(354//g DNA)t4E(7) 

7't7X(7)8itilcm^rt^-^Lfco S4-<7)48B^rBmicmt/8ilj(D3fP'y'5'^*SaJL. 

•t77.l!i|ilz*jlt-Sin vivoT'(Dh7>7.7i^i'3>$iSii-ri>fc«)lCffll^d§C 
[0 146] 

fi&Ui DMA 535.2 
DNA+^feffir.^ 2715. 8 

[0 14 7] 

6.2.6 mmme m^^mi^^m h ^ >x :? x >> 3 xzfe j; i^-r^jg u k 

ai^^M(DiI'(b1^!)Jana>jlj^#ll'lb^1^*<in vivo-eO) h7>X3?x^? v3 > 
(»7 i-mT&mX'O >X x ^ V 3 >{£ji^^SS^ffirp^fcJ:t/i^MI8<t tk 

. sis^^<b^!K!i(^<bsrp\ HF^ffiis, 4,L<l*elglffi&'a)t^■rtlA^). fcj:t; 

DNA(pCMV. FOX. Luc. 2) ^Jlli?);^*ll-r i> ^ iCi: olTDNA/ffi^S^!^* US Lfc, 

>7.:7x<7 va >,T&14li, DNA/SrB^;g^!^(7)50^/L(128/iga)DNA^^^)^^CDSp 
rague-Dawley^-v hCDS*CD^TI!i(::lS4-L-C;l^Lfco S#(D48B#FBm(z^T 



(59) 

>X 7 X ^ :> 3 > ^{Sii-r i> i: ^i^T' ^ ^ Z t ^ * L r 
[0 148] 

caei 

BlF^Srp^Zn(CH3C02)2 309965 
^<baEriiZnCl2 243362 
<5!t^Sro^ZnS04 355676 

[0 14 9] 

6.2.7 mmmi m^±mit-^m. h ^ >x:7 x ^ v 3 >izRi$tpmmm 

m^^mit-^Min vivoh7>x:7x^v3>lw3tlS-rpH(7)^WSlS'<-5fci6 
icHSS^fTofc. 3.6inM<D^<bffirp'^#^-r-5DNA/ffita/-g^tl^pH 5.5. 6.5. 7. 
5. fcJ;U:8.5(ciggJLfco C;ab<7)DNA/a&gi5g^^O)ffiS*fl<I ^X^'x'^ v 3 
>;5tt(i. =§-DNA/ffirpMm^!i^3a)50//L(128//g(DDNA^#*) $iS<DSprague-Dawley 

L, nSfig. pH7.5)t4E(D^'y hlcaStLfc. 1S4<Z)48BtrBmi-^TIit^Siy > 

-- >>f LfcJtjftMl^rs ffil8/DNAi§5ft(DpH(7) h7>x:7i^7 v3 >S1tl::X 
[0 15 0] 

[^7] 
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pH 




3.6 


5.5 


252446 


3.6 


6.5 


196002 




7.5 


52397 


3.6 


7.5 


260340 


3.6 


8.5 


277958 



[0151] 

6.2.8 %wm Mi^^g^SM K 7 >7. 7 X ^ V 3 y\z.ms.-tmm.^^(ri^m 

Tris-HCI tEDTAA<. JStt*^i?/^5^^)lx>M>+l— ;1^1«3lZje^SS(Z)^^J?£ 
^-??fcSA^S/>^^^^■r'5fctf)l::||^^^Tofc, Tris-HCI <i:EDTAI*DNAJ§;-8[(D« 
L•C-teMlcfflL^b^^rL^'5o Tris-HCIiEDTAIi^irafeTTEtD^^SiCt t 
-r-SA<. CCDTEIiDNaseStt^PI^L. ^ti[-<feorDNA^i^g(D^^W:«'ft?^l»C 

:i->(iDNaseiS14(Cje5>g^»:t<7)r'fc-&. EDTAI±*fc. ffir.ifc<*:r;^a)ftfe(7)S^^ 
JS(C^^LT^fPtt1&%•r'SCi:*<a^*Lrt^-So ±x&(D||i^r'ld:^T, Tris-HCI 
tEDTA$#^-r'S<SSt^ilj^^JSx>/\>-9— jg^^^ffllNfc(7)r*. Cttb(©^ 

~C-4(±. ^(7)c|J(z#Sti'SEDTA<hTr is-HCI (DjiJt^^;K^tt^^Tiiii Ltc (=§- 
j§j^(Diafi£lZOtNriia8^#K-tJ-J:), ^blc. jt;1[C-1~C-4|CJ^C&-r45*,TO 
^!t^j0i7.y Hr-fc-5D-l~D-4^PlgLfc(^Ji;1?<DiiiafiglcoUT(ia8^#BBiJ-J; 

), ;E^!^0)>^M(D-fe'y h-efc-5I>-1~D-4li, S*Bg(0-t-> h^3(ctt^<blEraA<# 
mrL^^j:L^c t^m^riifi^lSS^tir-fci)C-1'^'C-4tl^-<7)ta)t Lfc. c 

— tfJiStt^T'^-b-c Lfco *^3^5^r'ii'<fc&M^f^T'^#f)H^cism(n=4)(D 

^l^^aSd^LTLNiio *»f^(»^llli. Tris-HCI tEDTAA<. JStt^^-TSDNA 
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Lii^L. Tris-HCItEDTA^^=&LrL^^DNA/S&S^1^0l±aillDNA(D5gj«<*: 
(0 15 2] 







Tris-HCKmM) 


EDTA(mM) 




C-1 


3.6 


10 


1 


437597 


C-2 


3.6 


10 


0 


139291 


C-3 


3.6 


0 


1 


414083 


C-4 


3.6 


0 


0 


1354218 


D-1 


0 


10 


1 


26145 


D-2 


0 


10 


0 


30790 


D-3 


0 


0 


1 


38999 


D-4 


0 


0 


0 


42413 



[0 15 3] 

6.2.9 mmm9 Qf-i7>5^ h'j:/v>^fflt^fc^-> hm^m(D^^it^m 

>^ 7 X ^ V a > 

'JX^U>l!icp^lt'trt(Cii^<ffifl)7K. ^ibffiiS, iteJ:i;DNA(pBAT-iMG-2)$ 
li23?^i)a-ri)C^|zJ:orDNA/3ll8jg^!|^^lil!{Lfc, JJjic. Z©;-g^1^!lG)T 'J 



(62) 

=1— h (50/iL. 128ing(DDNA^#W) ^4E0>7 v h(D£fe(Dl[Tll^<0j5>^l^;"iit L 
fco tfcS^Ofctol-, 50mL<DjiSIDNA(DJ§?«(128mg DNA)t4E<D^"y h^^Tlil- 

IS-^Lfco ^S4(D48B#fa1^(c^TIS^IX'-J. it<^/\'«v:7r-(100inM K2PO4, pH7. 
0. ImM v^^l-hb-f fcJ:l>*1% Triton X-100) if T'Tt^^ v^^-f XL, ^ 

[0 15 4] 

ig^bglB a-17>^ H 'J :^v>(P^^(ing/nl) 

19.4 

3.6 31J 

[0 15 5] 

6.2.10 %Wm\^ ^-y Hig|lgT-m^^tifc;Uv7x^— tf(P^^(c&l^-r^fe 

TLN^^^-CtDpCMV.FOX. Luc-2(7)fflS*W^C^^14^?4^Lfc|it^-e^>!r^ii'<fc 
. #ij£l$r% i^;-S*100|/l4'l^64//g®pCMV.F0X.Luc-2^^t?;-«^. m6.1.70(C 
IBii<7)<tioy, +-*iBii£^(D§B't*(::aitLfcc ^^bffirp^(D^?«TT-ftofciS 
gj-eii. ;'iltLfcjS;'i£4'<Z>^^bSrD'OiiJtl*1.8mMr*feofco ;i/v7'x^— b*/^ 
14(tMm(D48B#PBimi::7-vH2'r Lf=o ^<bSi&0)T«T-efTofc4|Hl(7>|iE^'e<D 
3. 7— tf;Stt<D¥J^li. lOmgOJl^llifa^fcfc y fl)ffi*r3fe*teA«7274T?(fe^ 
fco C+Llc*tL-C. ^{bSrB^a)#ST-etTofc4|sl<DlSSJT'fl);Uv3'x7-4fS 
tt(D¥t£l(*10mg(Dll?IIiifeaSlfcfcy(7)ffij^5fe^<4^^*22028-efe-:>fco C+l,b(7)^^ 



(63) 



[0 15 6] 

6.2.11 mmmu n m mmm-^o) -h >it 'J y-A:n'SM jife^jii^ic 

■h ymmmm^^V^(f>\r\ v i tro H ^ >7> 7 x ^ v a >jStt^Ji3t-r s 

'jX5^U>iiO)5S®l^*-eji^<i:Mfl)SSJlliJSDMEM. *5^^>1±'j7KV-A. ^^b 
MMk. fcJ:t;pCMV.F0X.Luc-2:f7X5 KDNA^S^-TSC t lzJ:or*5^^>14 

s 1t^{*liimA<0. 5, 0.75, 1.0. fcJ:i;2.0T'Ji^{?ELfco mmA^I.OJ:^^ 

?tJta):b^;l->14fliM/<^M^i*^. ai^(D;l^(0.0. 0. K K 10. 100. fccfc 
U:i000//M)<D^<fc3irB'(D#SET-e. NIH SUmf^X'O) h^^XT'x'^va 
lCOLNrx^'J-->^/Lfco NIH 3T3«l±V't7X^«l^lfi«6MSBIia^^-e 

(cffl IN p> tir LN -5 o i3^:t >^mm/mmf^M^ ^mmzmm l r f. 48b#Pb1 

T^v-b-rtfco ii3ioj:u:aioiz^-r<!:fcy. 9-^ it. ^m^fi'^t^ii'j^' 

V-A/DNAil^tl4'lC^*D$*Li)i:, i&SNIH 3T3V'^7X^fl^«0)in vitro 
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[0 15 7] 
Cai 0] 

NIH 3T3 )^fla^tOj!;^;j-vttiJ itg^jj^jitci&g-f- 



DNA 




























0 


0.1 


1 


10 


100 


1000 


0.5 


34366.5 


357320 


289649.8 


296498.3 


690512.3 


44053.75 


0.75 


113887 


528118.8 


141950 


397689.3 


334007.5 


298625.5 


1 


869865 


931446.8 


835699.8 


1366067 


359188.5 


414392 


2 


767710 


677663.5 


747069.5 


1215879 


827479.8 


109543.8 




0.5 m^it 




ZnClj 


1 


t^^2 1 


^@i3 1 


^Sfe4 1 






0 


3146 


61387 


21468 


51465 


34366.5 




0.1 


487866 


426369 


256897 


258146 


357320 




1 


385049 


200471 


304108 


268971 


289649,8 




10 


326001 


323001 


250110 


287881 


296498.3 




100 


351939 


252969 


294018 


1863123 


690512.3 




1OO0 


43835 


40236 


59395 


32749 


44063.75 




0-75 miSW: 




ZnClj (mM)| 


1^2 1 


^3 1 


umA 1 






0 


118667 


128866 


103034 


104981 


113887 




0.1 


613179 


556658 


437658 


504982 


528118.8 




1 


127339 


236302 


123913 


80246 


141950 




10 


455299 


465986 


362168 


307304 


397689.3 




100 


404983 


351094 


358591 


221362 


334007.5 




1000 


335343 


257292 


374511 


227356 


298625.5 




1 




ZnCI^ (mM)| 


^1 1 


^.^2 1 


3 1 


-^4 1 






0 


617205 


876229 


1077503 


908523 


869865 




0.1 


901184 


862221 


1113520 


848852 


931446.8 




1 


942667 


864670 


799992 


735470 


835699.8 




10 


2145687 


1433861 


1202748 


681970 


1366067 




100 


262768 


379927 


447492 


346567 


359188.5 




1000 


437998 


443459 


502263 


273848 


414392 








|Zna(MM)| 




MJIk2 1 


1*^3 1 


^4 1 
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ZnClj i[iM)\ 




1*^2 


\ 


SJ:i^4 1 


¥^ 




0 


1017767 


777548 


684552 


590973 


767710 




0.1 


596911 


685311 


818392 


610040 


677663.5 




1 


661803 


814409 


754168 


757898 


747069.5 




10 


1498720 


1238992 


1207690 


918114 


1215879 




100 


768327 


880621 


941720 


719251 


827479.8 




1000 


199493 


48657 


189902 


123 


109543.8 



[0 15 8] 

6.2.12 mmmn ^-j h^Tll^^<0:fa5^:j->tt'J?HV-A^^Mjife^afe^l:: 

fcJzOJpCMV. FOX. hGH^^X 5 KDNA^jg^-T-S C t Izj; oT *^7^>ttflig/^^ 
/mi^^i!^^mmLtzo mWm^lt. 40|/L(D3mM 3:1 D0HBD:D0PE'J7KV-Aj:g 
270ji/L(7)8. 08jug/A/L(7)pCMV.F0X.h6H:f^X5 KDNAjg^t). fcJil^JS^^f 

LXmm(Om}&Mi^2500ult Ufco za)||g|T'ieibffirp'<Dm*ljimttO. 125mM. 
0.250mM. tL<(±ffil»^^<^*'SLV (Dl^rtlA^i: Ufc, *W^T*©*5^:1- 

/io tS^^. §;l^!t^(D200//L^4Ea)ttO)Sprague-Dawley^'y ha>S:&(D^T 
. 'J>Kit<B/N*'y:7r-(10inM. pH8.0)i;-g^L, v-^-<XLfco iMIt^r. 

7-:/ h^Tli^-CtDin vivo v 3 ffita^#*^^^^*^*>1± 

[0 15 9] 
[Si 1] 



(66) 

ffita(mM) um^ um2 um^ um^ urns um mmi um» 

0 292.9 287.9 285.2 255.2 128.6 86.4 335.6 277.5 
0.125 452.1 360.8 261.7 355.7 517.2 575.6 943.5 1084 
0.25 857.731 753.3 272.6 315.3 604.3 449.9 

sta(mM) w-ii} mmm^ 

0 216.5889 87.67482 
0.125 505.6361 294.0226 
0. 25 464. 7687 236. 9247 
[0 16 0] 

H^mm^o^mmzjz-oxcD^m^^ti^^^^ox'h^o 
^ixv^x7— tfjie^$3- K-ri)ia^^:^^:^ s KpCMv. FOX. Luc-zom^m 

[112] 



(67) 

t ha-1T>^ h«J:^^:/itfe^^^=i-K-r-5m^:^7X5 KpBAT-ill6-2<7) 
[113] 

m^om^itoij^t^^mu/pcm. fox. luc. 2^^{*^, m^o)mm(r>inc\2 

0#^TT% NIH 3T33Sai!S0>h7>X7x^v3>jSi4lc|iL-C7.^7'J-->-i^ 



(70) 



mm 

ipr 
< 
Z 

o 




V 
I 

1^ 
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OS CL :5t4/44; 435/320.1, 455. 458 
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page 239. 

PDLIONiET AL. Wajor limitations in the osc of cationic liposomes 
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P. KE. KG, KP. KR. KZ. LC. LK. LR 
. LS. LT. LU. LV, MA. MD. MG. MK. 
MN. MW. MX. MZ. NO. N Z. PL. PT. R 
O. RU. SD. SE. SG. SI. SK. S L. TJ 
. TM. TR. TT. TZ. UA. UG. UZ. VN. 
YU. ZA, ZW 



T>t'J*^*S 95616 *«J7:fiI/-7 

iW. 7^-r'!7Vx. r'<-a- 

706 



F^-A(#3^) 4B024 AAOl BA80 CA02 DA02 EA04 

GA11 HA17 
4C076 AA11 BB12 BB15 BB21 BB29 

BB30 CCOl coil CC26 DD22 

FF34 FF70 
4C084 AA13 MA05 NA05 NA13 ZA01 

ZA36 ZA66 ZA94 ZB21 ZC35 

ZC75 

4C086 AAOl AA02 EA16 MA05 MA16 
MA52 MA56 MA57 MA59 MA60 
MA66 NA05 NA13 NAM NA20 
ZAOl ZA31 ZA36 ZA66 ZA94 
ZB21 ZB26 ZC35 



